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[57] Abstract: * 

The present invention relates to a process for preparing a magnesium salt of a compound of the 
type of [(substituted pyridyl)methyl]sulfinyl-lH-benzimidazol, which can be used as a medicine of a 
proton pump inhibitor. The compound of the type of [(substituted 
pyridyl)methyl]sulfinyl-lH-benzimidazol was dissolved in an alkaline aqueous solution, and the pH 
value of the solution was made to 9-13, then it was added into the aqueous solution by dripping a 
calculated amount of a water-soluble magnesium salt solution, it was thoroughly precipitated and the 
precipitate was collected. The process of the present invention overcomes and avoids various 
disadvantages coming with the traditional processes of synthesizing in organic phases, and the process 
is simplified and the costs were reduced significantly, and it is especially advantageous in protecting 
the environment and the health of the operators. 
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Claims 



1 . A process for preparing a magnesium salt of a compound of the type of 
[(substituted pyridyl)methyl]sulfinyl-l H-benzimidazol, characterized by 
adding the [(substituted pyridyl)methyl] sulfinyl- 1 H-benzimidazol 
compound into an alkaline aqueous solution and making the solution be 
pH9 to pH13, then adding a calculated amount of a water-soluble 
magnesium salt solution by dripping into the aqueous solution, 
precipitating the same thoroughly and collecting the precipitate. 

2. The process for preparing a magnesium salt of a compound of the type of 
[(substituted pyridyl)methyl] sulfinyl- 1 H-benzimidazol as claimed in claim 
1, characterized in that said alkaline aqueous solution of the [(substituted 
pyridyl)methyl]sulfmyl-l H-benzimidazol compound is pH9 to pHlO. 

3. The process for preparing a magnesium salt of a compound of the type of 
[(substituted pyridyl)methyl] sulfinyl- 1 H-benzimidazol as claimed in claim 
1, characterized in that said alkaline aqueous solution which dissolves the 
[(substituted pyridyl)methyl]sulfmyl-l H-benzimidazol compound is an 
aqueous solution of alkali metal hydroxide. 

4. The process for preparing a magnesium salt of a compound of the type of 
[(substituted pyridyl)methyl] sulfinyl- 1 H-benzimidazol as claimed in claim 
1, characterized in that said water-soluble magnesium salt is magnesium 
chloride or magnesium nitrate. 

5. The process for preparing a magnesium salt of a compound of the type of 
[(substituted pyridyl)methyl] sulfinyl- 1 H-benzimidazol as claimed in one 
of claim 1 to 4, characterized in that the added amount by dripping of said 
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water-soluble magnesium salt is that a molar ratio of [(substituted 
pyridyl)methyl]sulfinyl-lH-benzimidazol compound to magnesium ions is 
1:0.45 to 0.55. 

6. The process for preparing a magnesium salt of a compound of the type of 
[(substituted pyridyl)methyl]sulfinyl-lH-benzimidazol as claimed in one 
of claim 1 to 4, characterized in that the solution's pH is 7.5 to 8.5 after 
the adding of said water-soluble magnesium salt by dripping has been 
completed. 

7. The process for preparing a magnesium salt of a compound of the type of 
[(substituted pyridyl)methyl]sulfinyl-lH-benzimidazol as claimed in one 
of claim 1 to 4, characterized in that said [(substituted pyridyl)methyl] 
sulfinyl-lH-benzimidazol compound comprises any one of omeprazole, 
including R- and /or S- omeprazole, lansoprazole and pantoprazole. 
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Process for preparing Magnesium Salt of [(Substituted pyridyl)methyl] 
sulfinyl-lH-benzimidazole Type Compound 

Technical Field 

The present invention relates to a process for preparing a magnesium salt of a 
compound of the type of [(substituted pyridyl)methyl]sulfinyl-lH-benzimidazol, 
which can be used as a medicine of a proton pump inhibitor. 

Background art 

It has now been found that compounds of the type of [(substituted pyridyl)methyl] 
sulfinyl-lH-benzimidazol of a structure formula (I), such as omeprazoles (II), 
particularly S-omeprazole in them, as well as lansoprazole (III) and pantoprazole 
(IV), etc., and the magnesium salts of these compounds, are a type of medicine 
which can be used as a proton pump inhibitor, which can inhibit gastric acid 
secretion efficiently, and can be used as an anti-ulcer agent for preventing and 
treating diseases that relate to gastric acid in mammals, particularly in human. 



wherein, (S-, R-, and an enantiomer mixture) omeprazole (II): 
Ri=CH 3 , R 2 K)CH 3 , R 3 =H, R4OCH3, 
lansoprazole (III): R,= H, R 2 OCH 2 CF 3 , R 3 =R4=H, 
pantoprazole (IV): Rj= H, R 2 =OCH 3 , R 3 = OCHCF 2 , R4-H. 

Taking magnesium salt of omeprazole as an example, there have been relevant 
reports regarding the preparation processes of the magnesium salts of these 
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compounds, and what is common in them is that all of them need to have their 
basic reaction processes carried out and completed in an organic solvent, and then 
treated in an aqueous solution. For example, it is described in the patent literatures 
such as publication number CN 1126993A and CN 1258295A and some relevant 
patent literatures that, after the potassium or sodium salt of omeprazole in an 
organic solvent has been transformed into a corresponding magnesium salt by 
using a magnesium source, such as magnesium alkoxide, etc., it is separated from 
the organic solvent and then relevant aftertreatments are carried out in an aqueous 
solution. It is well known that, in reactions using an organic solvent as the 
reaction medium, particularly when participated by organic metal compounds 
formed by alcohol and potassium, sodium, magnesium and the like, besides the 
facts that the requirements to reaction conditions are high, the operating process or 
the technical process are complicated, therefore the difficulties in scaling up the 
production are significantly increased, the use of the organic solvent not only 
significantly increases the costs, but also significantly increases damages and 
effects to the environment and the health of operators. Furthermore, the test results 
have also shown that, there are also difficulties presented in the control of the 
process, in which the magnesium salt product obtained from the organic solvent is 
treated with water to obtain its corresponding hydrated product. Therefore, 
provided it can achieve basically the same results, it would be generally desirable 
to use and make efforts to find a preparation process using the most commonly 
used water as a solvent and/or in the conditions as mild as possible, so as to 
approach and meet the developing requirement of "green" chemistry as far as 
possible. 

Contents of the invention 

Aiming at the above-mentioned situation, the present invention is to provide a 
process for preparing a medicinal magnesium salt of a compound of the type of 
[(substituted pyridyl)methyl] sulfinyl- 1 H-benzimidazol by using water as a 
reaction medium under simple, convenient and mild reaction conditions. More 
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specifically, the same product of magnesium salt of a compound of the type of 
[(substituted pyridyl)methyl]sulfinyl-lH-benzimidazol can be obtained with one 
step by using water as the reaction medium. These compounds can at least relate to 
any of the currently reported compounds that can be used as a proton pump 
inhibitor, for example, they can be any one of the magnesium salts of omeprazoles 
including R- and/or S-omeprazole, magnesium salt of lansoprazole and 
magnesium salt of pantoprazole, etc. 

Said process for preparing a magnesium salt of a compound of the type of 
[(substituted pyridyl)methyl]sulfmyl-lH-benzimidazol of the present invention is 
as follows, dissolving the [(substituted pyridyl)methyl]sulfinyl-lH-benzimidazol 
compound into an alkaline aqueous solution, making the pH value of the solution 
to 9-13, preferably be pH9-10, then adding into the aqueous solution by dripping a 
calculated amount of a water-soluble magnesium salt solution, having it 
thoroughly precipitated and collecting the precipitate so as to obtain the 
corresponding magnesium salt of the [(substituted pyridyl)methyl] 
sulfinyl-lH-benzimidazol compound. By taking the omeprazole magnesium salt as 
an example its reaction process is as follows: 




In the above-mentioned process, said alkaline aqueous solution used for dissolving 
the [(substituted pyridyl)methyl]sulfinyl-lH-benzimidazol compound is generally 
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advised to use an aqueous solution of alkali metal hydroxide, such as the 
commonly used alkali metal hydroxide like sodium hydroxide, potassium 
hydroxide and the like, which are not only easily available, but also can reduce the 
introduction of other impurities of ions and substances, which is advantageous to 
the operate of aftertreatments and to increase yield and purity of the product. 

Said water-soluble magnesium salt in the above-mentioned process, as an 
embodiment, for example can use an aqueous solution of magnesium salt that is 
easily available and commonly used, such as magnesium chloride or magnesium 
nitrate. 

Since in the above-mentioned magnesium salt of the [(substituted pyridyl)methyl] 
sulfinyl-lH-benzimidazol compound, the theoretically calculated value of molar 
ratio of the [(substituted pyridyl)methyl]sulfinyl-lH-benzimidazol compound to 
magnesium ions in the salification is 1:0.5. Therefore, during said salification of 
the [(substituted pyridyl)methyl]sulfinyl- lH-benzimidazol compound and 
magnesium salt in the alkali aqueous solution, if the added amount of magnesium 
is less than the calculated amount, it will certainly lead to the incomplete 
salification; while an excess addition of magnesium will lead to excess production 
of magnesium hydroxide, which also increases the complication and difficulties of 
the aftertreatment operation and influences the yield and purity of the required 
product. The experimental results have shown that, by giving considerations to the 
two cases, a molar ratio of 1:0.45 to 0.55 of the [(substituted pyridyl)methyl] 
sulfinyl-lH-benzimidazol compound to the magnesium ions is generally used as 
the calculated amount of the dripping aqueous solution mentioned above, which 
has achieved a satisfactory result. 

As mentioned above, both the added amount of the water-soluble magnesium salt 
such as magnesium chloride and the like, and the alkaline environment in the 
reaction medium will have effects on the result of the salification. The 
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experimental results have also shown that, in the above-mentioned preparation 
process if the pH value of the reaction solution can be further controlled within 7.5 
to 8.5 by the completion of adding said water-soluble magnesium salt by dripping, 
the aftertreatments of the reaction product and the yield and purity of the product 
can generally achieve satisfactory results. 

Repeated experiments have shown that both the yield and purity of said 
magnesium salt of the [(substituted pyridyl)methyl]sulfinyl-lH-benzimidazol 
compound produced by using the above-mentioned preparation process according 
to the present invention are ideal, and are not lower than the results by the 
currently used organic solvent process, however, due to the use of water as the 
reaction medium solvent, which is most commonly used and does not introduce 
any contaminant, the reaction conditions are mild and the operation is also quite 
simple, furthermore, the salification and the corresponding hydration can be 
completed at the same time with a one-step reaction, both the introduction of 
impurities and the side reaction products are reduced significantly, and the 
aftertreatment operation is also significantly simplified. These significant 
advantages are not only beneficial to the reaction itself and to the scaling-up of the 
production to an industrial scale, but also have great importance and value in 
protecting the environment and the health of the operators, and in making the 
chemical industry and production better meet the "green" requirements. 

Hereinbelow, the above-mentioned contents of the present invention will be 
further described in details by the following embodiments in the form of 
embodying examples. But it should not be understood as that the subject matter of 
the present invention mentioned above is limited to the following embodiments, 
any technique realized on the basis of the above-mentioned contents of the present 
invention is within the scope of the present invention. 



Embodiments 
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Embodiment 1 

5g (14.5 mmol) of S-omeprazole was added into 20 ml of water, then 6.7 ml of 
10% of sodium hydroxide aqueous solution was added therein under stirring to 
dissolve completely, the solution was at pH13, and then 10 ml of aqueous solution 
of 1.47 g (7.23 mmol) of magnesium chloride hexahydrate was added by dripping 
and thoroughly stirred for about 30 minutes, and the pH was 8.1. After the 
separated white solid product precipitated completely, it was filtered in a 
conventional way, then the precipitate was washed with water and dried, to obtain 
a product of magnesium salt of S-omeprazole, with a content of S-omeprazole at 
98.2%. 

The results of the analysis measurement are as follows: 

FT-IR(KBr)cm _1 : 2997.7(Ar), 2949.6, 2835.2(-CH 3 , -CH 2 -), 1616.2, 1570.0, 

1271.2, 1155.2, 1077.6, 839.0; 
1 H-NMR(400MHz, DMSO)5: 2.16(s, 3H), 2.22(s, 3H), 3.68(s, 3H) 3 4.24-4.28(d, 

1H), 4.82-4.85(d, 1H), 6.45-6.49(dd, 1H), 7.03-7.07(d, 1H), 

7.31-7.33(d, 1H), 8.27(s, 1H):; 
XRD(29)° : 5.70(15.49), 6.45(13.69), 7.43(11.90), 12.69(6.99), 16.62(5.33). 

Embodiment 2 

5g (14.5 mmol) of S-omeprazole was added into 20 ml of water, then 10 ml of 
10% of sodium hydroxide aqueous solution was added therein under stirring to 
dissolve completely, the solution was at pH13, and then 10 ml of aqueous solution 
of 1.47 g (7.23 mmol) of magnesium chloride hexahydrate was added by dripping 
and thoroughly stirred for about 30 minutes, and the pH was 8.4. After the 
separated white solid precipitated completely, it was filtered, then the precipitate 
was washed with water and dried in a conventional way, to obtain a product of 
magnesium salt of S-omeprazole, with a content of S-omeprazole at 85%. 
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Embodiment 3 

5g (14.5 mmol) of S-omeprazole was added into 20 ml of water, then 6.5 ml of 
10% of sodium hydroxide aqueous solution was added therein under stirring to 
dissolve completely, the solution was at pH13, and then 10 ml of aqueous solution 
of 1.47 g (7.23 mmol) of magnesium chloride hexahydrate was added by dripping 
and thoroughly stirred for about 30 minutes, and the pH was 8.0. After the 
separated white solid precipitated completely, it was filtered in a conventional way, 
then the precipitate was washed with water and dried, to obtain a product of 
magnesium salt of S-omeprazole, with a content of S-omeprazole at 99.1%. 

Embodiment 4 

5g (14.5 mmol) of S-omeprazole was added into 20 ml of water, and then an 
aqueous solution of 10% sodium hydroxide was added therein, stirred to dissolve 
completely, the solution was at pH13, then 10 ml of aqueous solution of 1.47 g 
(7.23 mmol) of magnesium chloride hexahydrate was drop-added and stirred 
sufficiently for about 30 minutes, the pH was 8.2. After the separated white solid 
precipitated completely, it was filtered commonly, then washed the precipitate 
with water and dried, to obtain a product of S-omeprazole magnesium salt, with a 
content of S-omeprazole of 98.7%. 

Embodiment 5 

5g (14.5 mmol) of an omeprazole enantiomer mixture was added into 20 ml of 
water, and then an aqueous solution of 10% sodium hydroxide was added by 
dripping under stirring until dissolved completely, then 10 ml of an aqueous 
solution of 1.86 g (7.23 mmol) of magnesium nitrate hexahydrate was added by 
dripping and thoroughly stirred for about 30 minutes, and the pH was 7.8. After 
the separated white solid precipitated completely, it was filtered in a conventional 
way, then the precipitate was washed with water and dried, to obtain a product of 
magnesium salt of an omeprazole enantiomer mixture. 
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Embodiment 6 

5g (14.2 mmol) of pantoprazole was added into 20 ml of water, then an aqueous 
solution of 10% sodium hydroxide was added by dripping under stirring until 
dissolved completely, the solution was at pH9.4, then 10 ml of an aqueous solution 
of 1.44 g (7.08 mmol) of magnesium chloride hexahydrate was added by dripping 
and thoroughly stirred for about 30 minutes, and the pH was 7.8. After the 
separated white solid precipitated completely, it was filtered in a conventional way, 
then the precipitate was washed with water and dried, to obtain a product of 
magnesium salt of pantoprazole. 

Embodiment 7 

30g (86.8 mmol) of S-omeprazole was added into 120 ml of water, then an 
aqueous solution of 10% sodium hydroxide was added by dripping under stirring 
until pH12 to dissolve completely, then 50 ml of an aqueous solution of 8.82 g 
(43.4 mmol) of magnesium chloride hexahydrate was added by dripping and 
thoroughly stirred for about 30 minutes, the pH was 8.0. After the separated white 
solid precipitated completely, it was filtered in a conventional way, then the 
precipitate was washed with water and dried, to obtain a product of magnesium 
salt of S-omeprazole, with a content of 99.1%. 

Embodiment 8 

5g (13.5 mmol) of lansoprazole was added into 20 ml of water, then an aqueous 
solution of 20% sodium hydroxide was added by dripping under stirring until 
dissolved completely, the solution was at pHIO, then 10 ml of an aqueous solution 
of 1.38 g (6.79 mmol) of magnesium chloride hexahydrate was added by dripping 
and thoroughly stirred for about 30 minutes, the pH was 7.9. After the separated 
white solid precipitated completely, it was filtered in a conventional way, then the 
precipitate was washed with water and dried, to obtain a product of magnesium 
salt of lansoprazole. 
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Embodiment 9 

5g (14.5 mmol) of R-omeprazole was added into 20 ml of water, and then an 
aqueous solution of 10% sodium hydroxide was added by dripping under stirring 
until dissolved completely, the solution was at pH13, then 10 ml of an aqueous 
solution of 1 .47 g (7.23 mmol) of magnesium chloride hexahydrate was added by 
dripping and thoroughly stirred for about 30 minutes, and the pH was 8.3. After 
the separated white solid precipitated completely, it was filtered in a conventional 
way, then the precipitate was washed with water and dried, to obtain a product of 
magnesium salt of R-omeprazole, with a content of 98.1%. 
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